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INTRCDUCTION

as a UCRL, Livermore,'

nuclear device (
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_was detonated as the Zuni shot on the ground at the west

end of Eninman Island, Bikini Atoll, at 0556:00.3 on May 28, 1956, and

appeers to heve operated very closely es predicted./
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GENERAL INFCRIMATION

Weather at Shot Time

- Bikiri Atoll Mep

_ Scientific Stetions and Zero Point
- Pre-Shot Photo

- Post-Shot Photo

- RadSafe Survey, D-Day

- RadSafe Survey, D + 1

- RadSsfe Survey, D + 2
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BIKINI OBSERVED WEATHER FOR 28 MAY 1956
ZUNI ~ SHOT TIME 0556M

Sea Level Pressure 1010.5 mb

Temperature 81°F

Dew Point 76°F
Felative Humidity 80%

Surface Wind 090°, 12 kis
Visibility 8 Miles

CLOUDS

Surface Observation: (taken aboard USS ESTES)

2/10 Cumulus 2,000 ft
1/10 Altostratus 8,000 ft
5/10 Cirrostratus 35,000 ft

Aircraft Observation: (of Bikini Area)

EASE TOPS

3 to 4/10 Altocumulus

and Altostratus 8,000 ft 12,000 ft
L to 6/10 Altostratus 17,000 £t (Trin Layer)
4/10 Cirrus ' 25,000 ft 27,000 ft
L to 7/10 Cirrus and

Cirrostratus 35,000 ft 40,000 ft

WEATEER

No-shower activity observed either visually or by radar at shot time.

STATE OF SEA

Open sea; wave heights 6 feet; Period 6 seconds. Direction 070°.

Sea water temperature, 83°F.
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Pressure
Millibars
1000
894
850
784
773
738
716
704
700
618
538
526
500
400
358
300
267
250
200
150
116
100
94
Height Direction
Feet Degrees
1,000 080
2,000 070
3,000 070
4,000 090
5,000 090
6,000 100
7,000 100
8,000 100
9,000 100
10,000 100
12,000 090
14,000 090
16,000 110
18,000 100

Height
Feet

310
3,543
4,950
7,251
7,644
8,924
9,711

10,171
10,340
13,747
17,356
17,946
19,260
24,880
27,526
31,580
34,285
35,700
40,510
46,340
51,214
54,010
55,151

Temperature
—°c
27.2
19.5
17.8
15,2
14.2
12,5
09.5
10.2
09.8
05.5
—01&02
-04.8
-07.0
-17.5
-22,2
-32.8
-38.8
-42.7
-54.1
-69.8
-79.0
-80.4
-81.0

BIKINI WINDS ALOFT

Speed
Knots

23
22
24
24
21

Height
Feet

20,000
22,000
24,000
26,000
28,000
30,000
32,000
34,000
36,000
38,000
40,000
45,000
50,000
51,000

Dew Point
—°Cc
22.8
15.2
08.8
045
00.2
-09.5
02.2
-14.5
M
—17.5
-13.5
-22.8
-19.0
-28.2
"3&.8
-42.2
-48.2
M
M
M
M
M
M
Direction Speed
Degrees Knots
140 10
140 12
160 15
170 18
160 14
170 12
210 27
220 21
230 29
230 38
220 40
210 35
240 25
250 25
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Project 1.1 - Basic BElast Measurements - J. J. Meszaros

The objective of the participaticn of Project 1.1 on tke

" F(Zuni) was to document the propogation of a blast wave

from & megator yield surface turst,

LA total of 25 pt gages and 9 q gagees were installed for Zuni,
Two blast lines were instrurentcd. There were 14 pt gages and 4 g
gages on the Fninman Complex while on Tnirikku Island, 10 pt gages
anl 5 q gares. There was 1 pt gage on Enyu for Vater Wave Studies,

There wes corsiderable damage both to the pt and the q mounts,
Threc pt mounts were blown out and the gages were not recovered.
Six of the q mounts suffered from severe to light damage. Two were

blowm out completely while the other four were bent back at varicus

There was a precurscr wave recorded on both blast lines. The
recorded values of peak overpressure are plotted in Fig, 1.1-1.
The values at the close in stations show a deviation from the pres-
sure distance curve plotted from the pressure values predicted for
a 3,5 MT yield for a pocr surface. The pressure time recerds from
both blast lines show distorted wave shapes similar to those asscel-
ated with a precurscr., Although the wave shape is distorted, the
peak overpressure values beyoni 8,000 feet follow the predicted pres-
sure distance curve for a yield of 3.5 MT at zero height of burst over
a poor surface, There is a wide spread between the pressure values
recoried at 7020 fget on Eniirikku and 6900 feet on Eninman Complex.
It is believed that this difference is real and not a gage error. If

the data points from Tniirikku are connected a precursor type pressure-

- 17 -
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dietance curve is obtained.

A compressibility factor for Mach flow was appliecd to the dynamic
pressure values from the Eninman Complex, The corrected values are
plotted in Fig. 1.1-1. Along with the corrected values a curve is

plotted using the calculated values from the equation:

pq — 225 (Pslz Where Py = Peak side-on overpressure

- 7P P
7P, # s Po — Atmospheric pressure

QD
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Project 1,3 - Shock Photography - J. Petes

OBJECTIVES

To study the mechanical effects of a water surface on shock
propagation,

To study the thermal effects, if any, resulting from heating
of air near the ground surface on shock transmission,

To determine peak shock overpressure as a function of dis-
tance both at the surface (water) and above ground zero,

INSTRUMENTATION

The instrumentation for this shot consisted of smoke rocket
photography.

Rockets were fired from a statiorn on Eniirikku approximately
6000' from ground zero, The cameras were located on Enyu.
RESULTS

The rocket instrumentatior and the photograrhic instrumentation
were successful,

The films were of very high quality and can be used to obtain
all three objectives.

The preliminary inspection of the films shows no thermal effects

in the field of view of project films,

- - 20 - 9?
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Project 1,5 - Drag Characteristics of Various Shapes - J. J, Meszaros
VEHICLE RESPONSE STUDY

OBJECTIVE

The vehicles were exposed on this shot to obtain Information which
would supplement data from Operation CASTLE, Due to weapon difficulties
for one shot and lack of land area for the second shot, the data obtained
on that operation were considered insufficient to make ccncrete conclu-
sions, This was especially true for trarsition from light to severe
damage levels,
TECHNIQUE

Ten vehicles (truck, 4 ton, 4 x 4, utility, Model MB - WWII) were
set up at six stations, One side-on vehicle wes placed at €900 feet
from ground zero, Two vehicles were arranged at 83C0, 10,400, 11,700
and 13,800 feet stations; one side-on and one face-on at each station,
One vehicle was placed side-on at 1€,500 feet, Steel stakes were driven
in the ground at each station to facilitate displacement measurements,
RESULTS

Evaluation of the damage revealed very severe damége to all the
vehicles at the 6900, 8300, 10,400, and 11,700 feet stations except
the face-on vehicle at 11,700 feet, The four side-on vehicles and one
face-on at 8300 feet were completely demolished., The face-on vehicle
at 10,400 feet was intact except that the engine was thrown out. The
face~on vehicle at 11,700 feet and side-on at 13,800 feet were moderately
damaged, The face-on vehicle at 13,800 feet and side-on vehicle at 1€,500

feet were lightly damaged, None of the vehicles were considered suitable
)

-
-

-
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for immediate combat usability,

Parts were strewn as far as 1000 feet from the original vehicle
location for the demolished vehicles while the least displacement was
50 feet for the side-on vehicle at 16,500 feet,

The effect of the water wave was not clearly evident from the
evaluation although it is felt that the water wave did contribute to
displacement and damage, Prelirinary studies of pressure records indi-
cate no extreme water wave,

CCONCLUSIONS

In general, the desired transition of damage levels was attained.
A more thorough analysis will be made later.

Based on preliminary studies the damage agrees with predicted

damage levels using the formula and curves found in TM-23-200,

DIFFRACTION STUDY

OBJECTIVES <Y

4

o '
In consequence of the failure of the‘*(f(oon) Shot on

Operatiocn CASTLE, the é x 6 x 12 foot target structure used,then at

Eniirikku by Project 3.1 was reinstrumented for the' (Zuni) Shot

of Operation REDWING, The objectives were to obtain,'for moderate blast
pressures, diffraction-pressure versus time curves af various points on
the surface of the structure and to make comparisons of these with
similar curves obtained on 1/36th scale models tested in a shock tube.
Thus, prediction methods of diffraction loading could be extended to
higher pressure levels,

INSTRUMENTATION

The target structure was located 9700 feet from grourd zero and

was fitted with nine flush-mounting, Wiancko Type 3PAD, variable

IR - 22 - J
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reluctance, pressure gages, The gage pressure ranges were agsigned on
the basis of an expected free-field over—pregéure of 17.5 psi at the
structure and on shock tube diffraction studies,

Two free-field stations were used to give pressure-time ard q ~
time records,
RESULTS

The expected ideal blast wave incident on the target structure
was not realized, but instead, a distorted 22 psi wave with a slow
rising front was recorded., This precluded an attempt to compare the
data with that from the shock tube, but the possibility for compariscn
with data obtained from the passage of & precursor wave over a full
size cubicle on Operation TEAPOT still exists., Neither sufficient time
nor means for anélysis of these data are available at the Pacific

Proving Ground.

COPIEC/DIR
LANL RC -
- 23 -
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Project 1.8 ~ Crater Measurements - F. E, Deeds

OBJFCTIVES

| The objective of this project is to obtain measurements of the
physical characteristics (radius, depth and average profile) of the
crater produced by the detonation of atomic weapons at the surface of
the ground. It is a further objective of this project to correlate

the date obtained with previous surface bursts at the Pacific Proving
Grounis (FPG) and with the JANGIT surface shot at the Nevada Test Site.

INSTRIWMIMNTATTION O3 TRAMMNINNES

Preshot Survey: Reys extenling from cround zero and 60 degrees
apart were surveyed to a distance grezter than any expected crater
redius, In adiition, unconirollel sterecrpiic aerial photogrzphs were
taken of the shot area,

Postehot Survey: Acrial photographs were taken in order that thé
diemeter of the crater could be measured by the use of stereoptic ejuip-
ment. At H £ 2% only one pass was made at an altitude of 1350 feet.

The photographs showed the water to be so murky that a clear picture

of the crater was not obtained, A seccnd missicn was set for D £ 4.

\a)

Paeses were made at altitudes of 2,070 and 1,500 feet, Lead lire

rater area proceeding along the same

0

soundinés wers to be male of the
rare that were surveyed prior to the shot.
RFEUITS

On D £ 6 lead line souniings were made of the crater area. Due
to an error made on zeroing in Raydist ejguipment the ICM was positioned

at an erroneous ground zero {epproximately 1CO feet due south of its

true position) thus all rays run parallel to the cne surveyed before



the shot.

Souiings indicate

Sy

that the depih of the crater was 106 feet

below the datum plane (6 inches below mean low water springs) at

ground zero.

A prefile of a special scunding is shown in Fig. 1.2-1.

- 25 =
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Project 1.9 - Water Wave Studles - L. W, Kidd
OBJECTIVD
tudies of water wave action generated bty the jetonation of large

vield (greater than 1 MT) nuclear devices are made at relatively close

rances and at several distant islands by Prcject 1.9,
X J

N
-

o

TNSTRIMTITATTON SN

rumantatizon on“?}.!‘??) wze essentially the

¥

The inec

(cyrRoKTT), with the excepticn thzt higher

1~cal wave acticﬁ?in the Pikini arca wae expecticd, and a more ex—
teneive inctrumentation effort was made in this arca. Of the 1=cal
instrum-ntation, five shcre recording Mark VITT wave units (one st

n in Pikini lzgoon gave usefl Zatz.
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©3T Project 1.1 made a number of irundaticn measurements, but the re-

0

Station Approvimate Iarcest VWave Pericd Nz, of
Range (mi) Ueizrt (em) (sec) Laves

Ailingince .40 Recerd not yet available

Tniwctok 200 8.2 350 5

wake 500 5 350 5 -7

Johnston 15C0 Undztectable arave high background

S~

The very long period Esﬁxggflituie waves were again observed on

the Fniwe:ck record. Microbazrosraphic records were obtained cn Wake,

e -27 -
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but instrument failure occurred on Jchnston beforc disturbance arrival,

It will be noted that tke—,produced waves as high as CASTLE
_(Romeo), a 10 M surfade ;urst. This is again atiributed to in-
w;‘r"eased instrument sensitivity. The‘\_i"ésults confirm the in-

dications that the water wave disturbances are generated by barometric

rather than direct energy coupling effects.

Close 3n results are as fellows:

Wave action in the Pikini Iagoon was less than that expected.
Approximate maximum deep water amplitude (trough to crest) at various

stations were as follows:

Tryu - 3% feet
Rikini - 23 fect
Airukiiji - £ fect
Chicecrete y o= 34 feet
wa s
Perinic of thrﬁgater 2ve train ranced from four minutes tc cone
mirute, Up ruch ani inundation on Pikini Atoll islards wos insignificznt

cvcept in *he Tninman-Airukiiji complex and Eniirikda Island. The beach
lincs of this area shcw heavy sccuring., The near half cf Iniiriklu was
subjected to heavy wave action. The extremiiy of water inmundation in tre
otrer Aires~tiorn wos aprroximately the cernter of Airukiiji., Apparcntly
there was unexpectedly great cocnvergence anl dissipation on the necrby
i{slands near TFninman. In addition the crater brcke threough neither into

th

(6]

deep ccesn nor the deep channel, All shore recording stations in the

Bikini arez ylelded data on the overpressure,

- 28 -
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Projéct 2.1 - Carma Exposure vs Distance - ¥, Brown

ORIFCTIVE

. The otject was to measure initial and residual gamma radiatlon
using NBS type film badges, quartz fiber dosimeters, and chemical
dosimeters,

DESCRIPTION AND FXPPRIMFNTAL PROCFDURTS

Standard film tadiges and quartz fiter dosimeters were distributed
at varicus positions throughout Pikini Atoll and cn the ship stationed
in the predicted fallout area. Some badges were exposcd without
interruption, while others were exposed in sequence or shielded from
the falleut by dropping mcchanisms activated after blast arrival.
RESULTS '

Since all of the results are tctal exposures it was necessary to
estimate thzo amount of residual in crler to evaluate the initial gamma
exposure, The estimates were basel on known residual exposures at
similar stations just outside the range of initial exposure and on
rclative recovery times and recovery rates, The estimated residuel
contarinatisn was 150 roentgens for the lend stetions and 15 roentgens
for the reef stations from Airukiiji through Tniiriklu, Since individ-
ual reéidual exposure values may fluctuate, the value of initial data
from a few of the stations is questicnable. However, a curve based on
a1l of the data should he of value, Table 2,1-1 gives the initial results.
CONCIUSTIONS

The initia) gamma exposure results are in reasonable agreement

with predictions contained in TM 23-200.

- 29 -
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Station
Number
210,30
210.23
210,2
210,34
210.35
210,27
210.27
210.56

210,25

A SE R

+ LANL RO

TARLT 2,1-1 INITIAL G4MMA EYTCSURE

RTSULTS FRCM] (ZUNT)
e
Tot31’ Estimated Resultant
Distance Exposure Residual Initial
(feet) (r) Fxposure Fxposure
(r) (r)
7,000 16,000 150 15,850
9,420 1,800 15 1,785
9,420 850 15 835
10,320 LES 150 315
10,935 205 15 190
11,270 200 150 50
11,270 145 100 45
11,510 69 15 54
12,940 25 15 10
- 30 -

Tocation

Bigiren
Fniirikku Reef
Eniirikku Reef
Eniirikku
Eniirikku Reef
Airukiraru
Airukiraru
pirukiraru Reef

Airukiraru Reef

WN
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Project 2.2 - Gamma Dose B&fg)vs Time - P. Brown

ORJFCTIVE

| To measure residual gamma radiation intensity as a function of
time at land fallout stations, and to measure the initial gamma
intensity vs time for a high yield air bturst,

INSTRUMENTATTON

The initial gamma dose rate vs time was to be detected by
scintillator—photomultiplier detectors with time response to 10 msec.
Recidual and fallout gamma intencity vs time was to be measured with
jonization chambers and associated electronics. Station locations
epread from Bekeobyazdea (kble) through Namu (Charlie) to Enyu (Nan),
and on the YAG's and LST €11, |
RTSULTS

Tesentially complete fallout 2ata were obtained and it is
helieved that good initial gamma d:-to waTC shtainsd, Fyzluztion cf the

reeults is in process, it no data can be reccried at present,

+
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Project 2.4 - Decontamination and Protection - J. C. Maloney

OBJECTIVES

To study the contaminaiion of wvarious types of building surfaces
exposed at various orientationsto the fallout.

To study the effectiveness of various decon‘amination procedures,
and thus obtain data on the radizlogical recovery of military install-
ations consiructed from the testel types of material,

THSTRIUM™NTATION

Instrumentation was similar to that eon the_(CHEROKEE)

—

excepts

Due to *he 4ifficulty in manipulating the canvas covers protecting
the panels on the two structures, it was decided to forego the postshot
surface covering,

pr = -4
Due to inadejuate fallout on the YAG-39 from —__(Zuni),

the panels were not removed from this ship or decontgmimated.

No radiochemizal werk is planned for the*ggot.
RTSULTS ‘

The f£2llowing pages list the experimental results obtained so far,
Yumeriezl zero in the tsble mezns that the particular reading was so low
(less than 7 mr/hr) that the statistical error was too large to give a
meaningful result. All of the panels are from the YAG-40,

Resijual percentages shown in this table are based on panel con-
tamination levels as measured in the project area, Investigations will
be made to determine the amount of original fallout contamination which

was washed or blown off the panels tefore they were taken off the YAG-40.

CoREL/D0E
LANL RC
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Project 2.61 - Rocket Determination of the Activity Distritution
within the Stabilized Cloui - R. Soule

OBJZCTIVRS

{

To determine the spatial Aistribution of radioactivity in the

clou? of high yield thermonuclear detcnations at two early times, The

following special objectives are soughts
Relative activity distrituticn between stem eni cloui.
Rate of change of activity 2t early times,
Terformance of a*mespheric sounding vehicles (4SP) up te high

altitudes in an atomic cloud, and particularly whether infcrmation

[

can be telemoter2l out of the raiioactive cloud,

DTSN TPTION AND TYDTRIMENTAT PROCTDUNE

resoriing stations on Tnyu (¥an) znl aboari the USS KNUDSEN.

sl

hwa".ms

A11 rozkets fired and gool signal sirength was received on all

channels. The raiiation fields that were measured, while of relatively

T S
st
high intensity, were lower than ‘hose enccuntered in“

(02™ROKERY, Channels corresponiing to rockets shot at the lowest ele-

vation had no data on the carrier indicating they may have missed the

SR

R A

- 3 -

of *he launchers, Highest altitude achievel wos about 160,020 ft,



A

ctem., Failure of autcmatice realcut enipmont

111 necessitate manusl reaicut of the tapes.

- 137 -
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Project 2.62 - Fallout Studies by Oceancgraphy Methols - F. D, Jennings

6BJ?CTIVES

To understani the oceanography of the ocean area where fallout
1s expected in order to extrapolate the observed fallout pattern back
to the eguiwvalent land pattern. To furnish oceanographic assistance
to the Task Fcrce,

Tc measure the fallout raliocastivity and its chemical nature in
the water from a high air burst, s surface lani burst, and surface
water bursts. To calculate the equivalent lani fallout pattern.

To unierstani the nature of the transport and dilution of radio-
active fallout material in the ocean to permit future surveys to acguire
a complete fallout picture from the least possible measurements.

To understand the ccsanography of Rikinil Lagoon as it involves
the circulaion of contaminated waters, particularly the effluent
thereof and the occurrence of rapid transisnts of circulation which
may result in suiden redistribution of activity.

DESCRIPTION AYD FYTTRIMNTAL PROTTDURT

The Bikini lagocn was investigated using an instrumented trailer
aboarl a Nzvy LCU,

The prolect installed and maintained sixteen deep-moored skiff
stations in the féllout area between 12 and 30 miles from ground zero.
Recerling instruments were installed on these skiffs to measure the

radicactivity as a function of time at depth intervals of 20 meters down

to 100 meters. A time of arrival starting pulse was supplied by Project 2.63.

IRUASSNII]
13 2l
ANL KO - 38 - ol
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Two hizh speed vessels were outfitied with devices for mea-
suring raiisactivity as a funstion of depth and in the air. These
two vessels were stationed outside the fallout area during the shot
énd then proceedel to survey the fallout area making measurements
out to about 300 miles from 57, Approximately twenty-five surface
samples and a number of samples from depths were taken for Project
2.€3.

R7SULTS

The posishot fallout survey, both in open ocean and within
the Bikini Iagoon delineated and sampled radioactive areas. The
resulis are in process of evaluation.

The threc recoriing instruments on the deep moored skiffs

were all outside the fallout area. Approximately half of the skiffs

were in the fallout area.

- 39 -~



Project 2.63 - COollection and Characterization of Fallout with Time -

T, Triffet

ORTFCTIVES

To collect samples of fallout and measure radiation field inten-
sities with time at various distances from high yield lani, water
and air thermonuclear detonaiions, To stuly these samples from early
times with respect to gamm2 and beta activity, to analyze them for
chemical and raiiochemical composition and to determine certain of
treir physical properties, including distributlions of particle sizes.

TNSTAIMENTATION

Insirumentation was similar to that usedon

(crTROKFT), YAG-A0 was located approximately 55 miles, YAG-29 approx-
tmately 95 miles, and LST-£11 arproximately 145 miles frem ground zero.
RTRYITS

Approximately 92 percent of all project instrumcntatien functioned
properly znd no significant damage to any station from blast or thermal
effects was reported., All island, barge and raft stations received re-
latively heavy fallout, although radiation levels were not excessively
high; and skiffs AA, BB, CC, DD, GZ, MH, and MM also collected samples
of moderate activity, Surface realings of samples collected on island,
raft and barge stations averagel 400 mr/hr at 1300 on Z # 1, wvith some
es high as 2 r/hr; times of arrival in the immediate atoll area varied
from about 14 minutes at the rafts to about 28 minutes at Aomoen and
Bikini Islands, Prior to this event one Incremental‘Collector on the
YPND 29 was set for a two minut~ cycle, all others being set for 15
minutes; thus, since each of these insiruments operated as planned,

spaTe e

craouet

[ ST
[ Ut .'\C’ V
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good definition both of the fallout front and of the total fallcul
was obtained. ﬂ

With the exception of the probe and monitor mounted on the boom
of the YAG-40 all instrumsnts aboard the three project ships were
operated during the fallout period. The YAG-40 occupied a position
close to the estabilished line of maximum fallout and received a
large quantity of fallout mxterial (TCA = E £ 34, approximately);
peak observed intensity on the deck, however, was only about 9r/hr
(H #7). Samples were obtained by the Special Incremental Collector
until well beyond pezk activity and all laboratory studies planned
for early times (activity measuremenis, physical observations, decays
snd gamma spectra) were performed; these data are currently being re-
duced and will be revorted vhen available, It is elear, however, that
thev vill suffice for a comparaiively detalled characterization of the
fallout at this lcezticn. The YAG-32 2lso occupied a positicn on the
cetzblished line of maximum fzllcut, but for reasons not clearly under-
stocd, received only a relatively light fallout (TCA = H £ 123, approx-
imately); the intensity on the deck did not exceed 40 mr/hr (E £ 26).
The readings of all insiruments were consistent, however, and good de~
finitdicn of the fallout at that point was obtained. It was, for example,
observéd that after the first peak was reached, normal decay did not
occur; instead the activity built up to a second peak, then began to
deecay, indicaling a second arrival of grimary fallout. It was later es-
tatlished that the wirnd siructure had collapsed during this period, ani
it is believed that the data cttained on this vessel may enable an event-

ual analveis of the tehavicr of fallout under such conditions. Due to



.

out at the locaticn occupied by the 157-611, no activitly atove back-

ground was obcerved on thie vessel. The positicn was occupled well bte-

yond the probatle falloui pericd, however, in order to estatlish a

positive 1imit in the charnging situatien described above,

epier (mr
Chioey oo
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Project 2.6 - Fallout Location ani Delineatiocn by Aerial Survey -

R, Graveson

OBJFCTIVES

To survey the gamma raiiation from fallout contaminated ocean
areas using an aircraft borne detector. To mzke air absorption
measurements to correlate the aircraft date with the intensitles
measured at the surface of the sea.

INSTRUMTITATION

Three P2V-5 aircraft were equipped with garma rediation de-
tectors to record the dose rate arriving through the thin aircraft
ckin from a water surface below,

RESUIT™S

Plights were accompliched on D, D £1, D £ 2 and D £ 3 days
with one zircraft.

The area north of Bikini Atoll from 315° to 45° T to a distence
of abtsut 175 miles was covered by the surveys. The contaminated area
extenied north of Bikini apyroximately 125 miles belween the bearings
340° and 30° T.

The aircraft Program 2 Control Center telemeter system did not
operate, |

The rzdiation detector system operated and on D # 1 through D £ 3
the intensity measured at the aircraft was relayed to the Program 2
Plet Center via voice radio., With this data it was possible to con-

struct a plot showing roughly the characteristics of the contaminated

area.

P
COrii T Dk

LANL RG

12



——

o a (ﬂ‘

1;!....'(ZUNI)

Project 2,65 - Analysis of Fallout and of Base Surge - M. Morgenthau

OBJECTIVES

The general objectives of project 2.€5 participation in REDWING
were to: Obtain fallout samples on land and to perform radiophysical
and radiochemical measurements on the samples; prepare dose rate con-
tours of the atoll area from information gathered by this project,
other projects, and Rad Safe; and evaluate the role of the base surge
in transport of radicactive material.

\ ;\\

DESCRIPTICY AND FYPTRIMFNTAL PROCEDURES ¢ ;;ﬁf“)
: e

Instrumentaticn was similar to that used feor
(CHrRCKTT),

On D-3ay, D £ 1, and D £ 2 an aerial survey cf residual radiation
was madje over the atell bty helicopter. The measurements were taken by

means of a probe on a long cetle suspernied belew the hovering heli-

copter,

Pase surge detectors were installed on three Bikini steticns to
recor? the arrival of the base surge. These detectors collected irnfor-
mztion 4o be used in conjunciion with TPrcject 2.2 gamma versus time
data anﬂ TFC date to evaluate the rcle cof base surge as a carrier of
raiiocactivity, Raiiochemical anzlysis will be perfermed on the IFC
samrles in an attempt to establish whether the base surge is a contam-
inating event independent of the fallout:ﬂﬁ
RTSUITS {JE;ZKVB

Aerial survey dates for the‘ are shown in Table 2.£5-1. The
£ie1d rezdings were corrected for meter calibration and readings

" EOPITUITC
LANL EC



teken on three succecssive days were plctted as & function cf time

for seven representative jslands, The field gamma decay exponents

so determined are gshown below:

Island Decay'Expcnont
Acmoen =0,%4
Yurochi -0.94
Rokobyaadaa -1.C
Bokororyuru -1.05
Bikini =0.53
OuI'ukaen "C 09
Chiecrecte -1.C5

The average exponent for the period ¥ £ 8 hours to H £ 50 hours

is -C.97.

Typical beta Aecay ani gamma Jose rate decay curves Were prepared.
These curves cover +he period K 4 €0 to H # 50 hours. Measurements

will continue to be made until H #£ 1000 hours.

Aralysis of intermittent fallout collector data, rariicle size

dataz, and radicchemical data is in pregress. A significant portion

of this infzrmtiion chould be avzilable in time for inclusion in the

preliminary report at the end of the operzation.

‘Cr A AT
e o
N e
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Corrected

Island Day Time (hrs) Rezdin
(mr/hr

Bokobyaadaa Z 1451 12000
241 1528 3100

Z £2 1434 1900

Nam a2 4 1521 4000
-— i 2 P

_

Namu (NF) /A 1441 11000
z 41 1524 3700

7 42 1430 2000

Yurochi Z 1431 13000
z 41 1515 4000

z 42 1414 2300

Rorurikku 2 1427 12000
Z 41 1510 4300

7 42 1415 2400

Aomaocn Z 1421 1220C
7 41 1506 3700

Z 42 1413 230

 Bikini YA 1411 140C
(renter) 7 £1 1458 470
742 1405 280

Rikini Z 1407 700
(south tip) 2 41 1455 290
742 1403 120

Rochikzarai Z 1402 130
7 £1 1440 50

Z 42 1359 40

Airukiraru Z 1531 2500
2 £1 1600 1500

7 42 1502 870

Enirikku Z 1523 1100
(west end) z 41 1553 930
Z 42 1456 620

Gpiop /oot

»

L

TARIE 2.65-1 .

COPRTCTED ATRIAL SURVFY READTNG mu) (DFCAY FACTOR: =1.C)

RC

Average Dose Rates (r/hr)

H{1hr H £ 12 hr
106 9
129 11
111 9
124 10
130 11
118 10

11 0.91
7.3 0.€1
1.64 0.136

50 4.15
34 2.83

d4



TARIT 2,65-1

CORRECTED ATRTAL SURVEY RTADTNOS —_(ZUNI) (DECAY FACTOR: -1.0)font'd

Corrected Average Dose Rates (r/hr)
Island Day Time (hrs) Reedin
: (mr/hr% HZ1hr * H 412 hr
Chieerete Z 1516 870
7 £1 1548 1600 53 Lo
7 42 51 920
Ourukaen A 1508 2700
7 41 1542 870 28 2.3
7 42 1445 500
Bokororyuru 2 15C2 3100
7 £1 1538 820 29 2.4
7 £2 1443 530
COPIED/TOE
LANL KC
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Project 2.66 - Farly Cloud Tenetration -~ Col F, A, Pinscn

OBJ=CTIVES

To collect and evaluate data relating to radiation dose rate vs
time in‘radioactive ¢lcuis from thermonuclear weapons,

To measure and evaluz*e the ra‘iation hazards asgsociated with the
residual contamination on aircraft which have flown through thermonu-
clear clouds at early times after detonatien,

To measure the turbulgnce in a thermonuclesr clcud at early times
after detonation.

Pzdiation dose rate inside the cloud vs time after detonation.

The extent and quality of the residual contamination on the air-
craft after landing.

TNSTRUMFNTATICN OR TECHENIQUES et
Lo

penetrations were made at H ¢ 52, 68, and 78 minutes
at altitudes varying from 38,000 feet to 46,000 feet. These penetraticns
were all "Nip" penetrations in which the pilot flies into the cloud,
makes a 180 degree turn ani flies out of the cloud. Thre timc in the
radioacyive cloud varied from 2 to 4 minutes.

RESUITS

The dose rates in the cloud ani the total dose received on the

mission were as predicted or below, ‘¢w3
g

The average dose rates in the cloui* -ere 30, 32, and

37 r/hr respectively. The total doses receivad by the pilots were 1215,

ﬁtion was the same as forﬁ(CH‘E{OKEE), !,}

g



1530, and 2125 mr, The dosc recelved on the return flights of approx-
imately 60 minutes duration was 25 to 33 pereent of the total dose

received on the mission, No turbulence was experienced.

e &6 - - 49 -
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Projectl2,71 - Relative Importance of the Various Radiation Sources
to the Ship Shielding Problem - H. R, Rinnert
OBJECTIVES

To determine the relative radiation dose rates contributed by
contamination of the air envelope, water envelope, and the ship's
weather surfaces,

To determine the time dependent gamma ray combined absorption
and scattering coefficients of steel to be used in future calculatlons
of shielding effectiveness,

Te ©£ic23 test new and improved detector systcms,

To obtain gamma radiation measurements at various points on and

in +the ship as a function of timc for the following purposes:

(@]

heek points for future shielding calculations,
Determination of the radislogical situation at various
locations aboard ship for Projects 2,43 aad 2.1C, to be used for
operational control of the test ships,

INSTRIMTITATION

YAG-A0 received enough contamination to supply dazla to satisfy
all objectives, Only YAG-40 data have been reduced to date. The In-
strumeniation performed satisfactorily.

RESUITS

Relative Gamma Radiation Fields Coniributed by Various Radistion

Sources
"Free field” measurements were compared, these free fields are
defined as follows: Water free field - 4 pi radiation field at a water

depth of between 20 and 30 feet; Air free field - 2 pi radiation field

grmpioet - 50 -
LEHL RC -
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on the ship’s deck resulting from contaminants in the air surrounding
the ship; a2nd Residual free field - the radiztion field on the ship's
deck resulting from contaminants on the ship's weather surfaces,

The relative contributions by the various sources were compared
both in a region which was washed Jown ani in a regicn which was unwashed.
Tt was noted that on the deck of a washdown protected ship the air con-
tribution was 90 percent of the total dose rate and 80 percent of the
total dose at the time of maximum fallout, and 25 percent of the total
dose at the time that the fallout storped. The water contribution was
virtuslly insignificant, the dose accumlated was 400 mr up to the time
that the YAS-AD left the area,

Intsrastisn ~¢ Gamma Radiztion with Steel

Gamma fields inside steel cylinders of varicus thicknesses were
compared as a function of cylinder thickness and time, Least square
ctraizht lines were drawn for the plots on semilog paper. The slopes
o® thesa lincs determine combined absorption ani muliiple scattering
coefficiants (/-7) The indications are that the m\ﬁuﬂi) data
were significantly different from the Castle data, Instrum;;taiion

errors cannsct aceount for allfgé(??is iifference, lealing one to suspect
\4'

that for later times theﬂgam energy srectrum contained a
. -
,was the case at Castle “i‘ ’:'j
L

han

poT=54

greater»percentagefl high energies t

(Romeo),

CONCIUSIONS

For surface detonations the relative dosage
contribtutisn from the coniaminatedl water apresared to be insignificant.

The dosaze contributed by the contaminated air surrounding a washiown

protected ship accounted for most of the dosage which would be recelived

(oo -5 -
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by an exposed person during fallout.
The inyéraction of the gama radiation with steel indicated that
B

the emma energy specirum hsid a greater percentage of high
[} o

energies at later times than was true for the Castle shots.
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Project 2.8 - Shipboard Countermeasures Methods Studies - R. H. Heiskell

OBJECTIVE
To determine the relative effectiveness of various proposed ship
and personnel protection and reclamation methods.,

DESCRIPTICN AND EXPERIMINTAL PROCEDURE

These studies consisted of 8 problems to te carried out on the
YAG-39 and YAG-40 end at the Rad Safe center on Parry. These 8 pro-
blems involved the study of the effectiveness of various shipboard
protective methods, decontemination methods, hazard assessment methods,
personnel protection and decontaminstion methods, and basic contemin-
ability-decontaminability.

RESULTS AND CONCLUSIONS

The experimental hot wster sensitive paint (RRPC) used in these
tests was not sstisfactory from a durability end weatherability stand-
point, however it was successful from the standpoint of removability
and decontaminebility. Removal rates varied from 10 square feet per
minute using a 1250 gph hot liquid jet unit to approximately 20 square
feet per minute using a 6000 gph unit., Prior firehosing removed 87
percent of the contaminent and the stripping of the RRPC removed approx-
imately 85 percent of this residusl, for an overall removal of 98 percent.
Stripping of the RRPC without firehosing removed 95 percent of the
contaminant.

The deconteminztion effectiveness of the mechanical brush was found
to be inferior to menual brushing, The manuel scrubbing demanded in this

test was very vigorous and after a matter of minutes the men tired.

Contaminated small diameter wire ropes contribute very little to ~i

CPITITO -
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the radiation field when extended, but in the cciled position they mey
contribute considerably.

A snythetic resin sealer applied to a canvas material was found to
greatly increase the decontaminability of canvas. '

It was found that firehose presents no serious radiation hazard
when extended, tut in the coiled up position the survey readings were
higher by a factor of 10 than those taken along the length of the hose.

Wood samples in both washdown and non-vashdown areas received con-
siderable contamination. Some samples in the non-washdown area were
reading as high as 1200 mr/hr on D + 2, The samples are now being pro-
cessed by coring and slicing to determine depth of penetration and con-
taminant distribution,

Additional test surfaces were contaminated on YAG-39 and the

decontamination studies are now in process.

~ Q
STRHRSRI i;

Y
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Project 2.9 - Standard Recovery Procedure for Tacticel Decoptamination

of Ships - F. S. Vine

OBJECTIVES

To proof test a ship decontamination procedure consisting of
firehosing, handscrubbing with detergent, and a second firehosing, in
that order.

To perform an operational decontamination of the YAG-39, YAG-40,
and LST 611, as reguired, to permit participation of these ships in
other scheduled shots,

PRCCEDURE {ﬁfﬁ

Onw(ZUNI) the YAGs and LST were positioned in

the predicted fallout area as test platforms for Project 2.6.3. Upon

completion of their missions the ships returned to Eniwetok.

Cpersticnsl decontamination of the YAG-40 wes begun on D + 3 and
completed on D + 5.

In the forward (non-washdown) secticn, all surfaces except the
face of the superstructure and the experimental areas reserved for
Project 2.8, were decontaminated by the firehosing, hendscrubbing, fire-
hosingAprocedure. The high pressure, hot liguid jet was used on the
face of the superstructure and for a final cleanup of the experimental
areas. The remainder of the superstructure and the after deck house
were deconteminzted by means of firehcsing and hendscrubbing. The hot

liquid jet was used on all other stern section surfaces.

FESULTS N
LANDE
On the YAG-40 * he initial level in the non-wzshdown
ares forward of the superstructure wes 477 mr/hr at the beginning of _/
NSNS o'y B
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decontemination. The sbove~-described procecdures reduced this to 20
mr/hr, an effectiveness of 92 percent when corrected for decay, In

the washdown srea, which included the superstructure, the iyitial level
was 115 mr/hr. Following decontemination the level was 13 mr/hr, an
effectiveness of 78 percent when corrected for decay. This is in agree-
ment with results obtained in operation CASTLE which showed decreased
decontamination effectiveness following washdown.

The working party of 45 men was divided iﬁto 5 & 6 man teams and
expended a total of approximately 15 working hours in the decontamination
of the two ships.

CONCLUSICHS

It is feasitle to decontaminate a ship by means of the procedures
descrited hereir,

The effectivenesses reported are probebly higher than would be

obteined in the removel of a more itenzcious contaminant,
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Project 2.10 - Verification of VWashdown rffectiveness as a Shipboard
Radiological Coun‘ermeasure - M. M. Biggers
OéJECTIVFS
Operation of yAGts and LST to be statisned in fallout area.
Rai Safe support for NRDL projects.
washdown evaluation.

DTSCRIPTION AND Ty IMTNTAT PROSTDURES

This project documents the procedures involved with the depley-
ment and turn-about operatisns cf the YAG's and LST. Tt also reports
on the effectiveness of the washiown sysiems.

RTSULTS

Ship Opecrations

The projest ships, YAG-39, YAG-40, and 15T-611, successfully
ath

complsted thelr mission| The ships operated in

" greas N and NWW of Bikini at rengecs of aboul L0, 20, end 100 miles
respectively for the YAG-A0, YAG-3?, ani 157-£11,

The YAG-LD enccuntered £3211out 2t P 4 3 hours on jesk in the non-
washiown arez. The raiiation field on deck in the non-washdown area
peaked at about 9 r/hr at B £ 7 hours. The shir was closed and the
washiswﬁAwas in operation for a reriol of about 15 hours. On the after
part of the ship where the washdown was activated, the dose rates were
15 to 25% of those forward. All operational equipment functioned satis-
factofily.

YAG-39 intercepted light fallout at about H £ 10 hours on D-day.
Activity slowly increased to 35 mr/hr at about H 4 18 hours and held

fairly constant at that Jevel un:il about H £ 28 hours. The washdown

= v
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was secured atrH £ 30 hours and the ship opened at H # 33 hours,

The 1ST-611 encountered fallout only on D # 1 when at about
0900 (H £ 27) & level of about 0,2 mr/hr was obtained. Howéver, the
radiation level on the deck was about 10 mr/hr in the pudiles re-
maining after the washlown was secured. This activity probzbly came
from contaminated sea water being pumped through the washdown system
when the ship traversed the fallout area,

Washdown Tvaluation

Radiation in*tensity levels aboard YAG-40 appeared to be satisfactory
for the purpose of evaluating the washdown system and have been given
rrecedence over those of the YAG-39. It will be some time before the
VAG-39 data are available,

The recoris from two continuous gamma intensity recorder stations
forward in the unwashzd area have besen reduced and compared with sim-
ilar stations under the washdown. Survey and film pack data are not

vailable at this time for comparison purposes. The gamma stations

e

iniicate that at the time the washicwn was secured the percent effective-
ness wzs about 85% for Aose rates and 82% for total dosc accumulated up
to that time,

Visuzl inspection of the YAG-A0 upon her return to Tniwetok for
decontamination showed the forward half of the ship completely covered
by the fallout material, all the decks taking on a coral-white sheen
that obscurel their usual navy grey cclor. An appreciable emount of
fallou: material was observed to have collected under the washed area
aft, Tt appearel to consist of calcium narticles about 200 micron
average diameter of high encugh mass to be effectively held up by such

CoPiET uZ
INLRC
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obstructions as deck buit joints and the diched? deck areas. The
particles appeared to have combined upen ceontact with the galt water,
and vpon being held up tended tc bocome cemented to the deck and deck
appurtenanzes, This wes the first opperiunity to observe the washiown
against this type cf contaminant.

The washiown effectiveness of 82 an2 35 percent compares favorably
with the results obtained during Opcraticn CASTLE. These values will
te zdjuciel when corrcoiions are avoilable for deiucting the dose con-

tritutions mzde by the air sznvelspe 3uring the transit time.

pooiEn s u\
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Project 4.1 - Piomeiical Tffects - Plash Dlindnesr and Chorioretinal

Purns - Col R. S. rivott

0 S i v S
IO Ed-.. -A.f U4l 4\41...1 Avgu-. A ssdp b)lv L‘~Aa\idr Cf lid IEflexC\-: mlie.&

the high 11luminatlens rrodueed by atomic Jevices; tc further evaluat

the blink reflevos as 2 protective mechznism egeinst chericretinal turns.

=S

Tz gain $nfoematdon on chutler and ©ilier mechaniems for eye¢ Ero-

teaticn cgainct chaorioretinal burns canscd by atomic weapons of varicus

1 3e
.S

Tre experimentel arrzngement for thic project rcyuineld the exposvre
~f arimal cycs o the weapoh Jetenaticn st distances whish produced

retingl lesfons in a3 ctmilor test scrice Auring UPSHOT-VNOTHCLTE,

reuldy availability ani Tipited motility of the 255, the latier because

of elzse rescmtlance to tle human €y€. CYFCSUTE racks werc constructed

ts render nenrly complele protection of tre onimal from whole body effects,
tev cuch protectlon wes $1pnis1, Direscl exposurc wos Timited Lo cnie

cyc of embjot rz¥hits, Thae MOLXIyS F=? both eyes exposed, being used

~ cfferei by the blink reflex.

e}
s
Q
e
(4o
(9]
(S
e
Q

solely for Aetermining the
Staggered shrutters of two types were veed, The simple closure

chutters were open at time zere and closed at varying intervale after,

up to 1 secend. The elosci-cpen-cloced cruttere were closed at time
zers, cpenel al a crecifisl tlirme, remaired open for varying duraticns,

Prototypes of elceotromagnetic stutters of two types &re being




ey

f1eld tested as a part of ithis program. These shu*t
r -

to prevent or minimize flash blininess, afler-images

Results ottaineld on animzls exposed behind these shu

pared with thoss obtained by other shutters and filt
Wone of the animals exposed had eves held open

means, rcduced the rosseibility thzt the eye

+ time zers, An alarm bell wac set up to waken ani

~
[

3

focusz? o5n tro animals vers useld

oren

azecrtain whether eyes were

ATeTSs

An examination of the ewposed eyes cf the animz

minimal chorioretinal tmrn in 2 single rabhit, This rabbit was un-
rretested, eveept by his oum Bli-k reflev, A vieuzl check of the
equipment a*t the time of re-entry indieated that it hzd functicned pro-
perly, heoecurate determinziicn of the actusl performance of the shutters
and of Blink reflex *ime zuzites zrnalysis of high speed motieon pletures,
0f 21 robbhite and 2 monkeys exposs?, 7 rabhits and 2 meonkeys weré
de2d a2l re-eniry time,
MAOMATITRTONS
The presence of 2 single ohoricretinel dnfury suzzests that the
total thermol energy delivered at the exposure site w2s proba®ly scome-
what lees than had been calculated, and wos quite certainly delivered
at a much 8lower razte. The normzl blink reflex time as determined in

the laborziszsry

B
v

is very nearly coincident with the be
second pulse after detonztion., The presence of a si
tritutable to the flash does not furnish sufficient

evzluation of shutters and filters, Rasei cn these

- 61 -

ers are designed

, or retinal burns,
*ters will be com-
er mechanisms,

by artificizal
might be closed

mzls, Cameras

1s revealed a

sinning of the
nele lesion at-
data to make any

conclusiens,



ARy
mci;fication of experiment2l desirn is planne? for participation in
later M vezpon tcsts. The site will be nearer to ground zero, civing
a hipgher total therml yield. This should give vzluzble informztion,
particularly with reference to the eye rrotection afforded by the
bBlink reflex when animals or persons are exposed to the flash of this

weapon in the ranpe of severzl megaten yield,

e -
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Project 5.1 - In-Flight Perticipation of a B-47 - C. W. Tuchsinger

ny

QRJECTIVE

The objective cf this project was to measure the blast, gust
and thermal effects of a nuclear detonaticn on an in-flight B-47
aircraft so that ithe data recorde? could be usci to verify and/or
correct the criteriz an? meihods used in the B-47 VWeapon Delivery
Hanibook, TIn addition, the project will provide hasic research data
for the design criteria of future USAF aircraft.

TNSTOUMT™TATICYH

With the installaticn of new elevaters, 201 dats channels werc
availatle on this shot to record bending, sheer and torrion in the
wing and horizontal stzbilizer, thermzl inputs to the aircrafi, ther-
m2lly injuced strain, tcemperature measurements, and overpressures.
Prior to shot pariicipsticn 9€ percent of these channels were operating

satisfactorily,

ATRODLTT DOSTTICN T STACE

-

The B-47 was flying at an absclute altitude of 21,000 fect, a speed
of mach .75 ani on a heading of 250°T at both T end shock arrival. At

Tys the horizontal range bteyond ground zero was 31,500 feet, at shock

arrival it was appreximately 87,200 feet,



seconds,

DISCUSSICN

T )
The inputs received by the E—L7_ prear to check with

the expected inputs. Thus the results will be useful in ful £illing the
objective of the project as well as aiding in verification of positioning

methods .
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Project 5.2 - In-Flight Farticipation of a B-62 - It F. L. williams

-ORJFCTIVE

The cbjective cf this test was to determine the delivery

capetrility of the B-52 aircraft,

TNSTAVTNTATICY

Instrumentation of the R-52 consisted of 316 cscillograph channels
which recorded measurem:nts from strain-gage tridges, accelerometlers,
trermsecuples, pressure tranducerc, czlorimciers, roll an pitch gyros,
raziiomoters, and control pesition tranciucers, In addition, 1€ cameras

reccrde? photo-recorier instruments, wing deflection, cloud coverage,

ani f

e
]

~ebz1] rise and growth.

ATECRATT TOSITICN IN SPACE

The following chart shows the airrlene's position at Time Zero

and shoel zrrival:

#Slant
Altitude Offcet True Healing Distance Velocity (£rs)
{Absolute)  (ft) degrees,) (£t) TAS Ground
foriitions at 32,000 5,000 248 39,600 380 790
Tims 7ers
orliticnce at 32,000 5,000 248 69,200 835 735

%#81,nt distance from Alrecraft to Ground Zero

E- pope
An S "
D - a ‘el -
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Trstrumentation Failures: Thirteen oscillograph channels failed
e
during the ssion. A1l cameras and photo-recorder channels

remained operative. Appreximately 9€.2 percent of the total instiru-

mentation was operative

- AR -



Project 5.3 - In-Flight Participation gf a B (6P - R. W. Bachman

ORJECTIVE
LEJZLIAVD
The primary objective of this test was to measure the thermal

effects of a large yleld nuclear airburst on 2 B-66E aircraft in-flight.

TNSTRUMINTATICN Tf}
~ B
Tnstrumentation of the B-66 for &\Zuni) con-

cistedl of 60 thermocouples and 73 strain gages at 7 stations on the

left wing, 9 thermocouples and 10 strain gages at 2 stations on the
richt wing, 34 thermocouples and 18 strain gages at 7 stations on the
left stabilizer, and 9 thermocouples and 12 strain gages at 3 stations
on the right stabilizer, plus €3 channels of correlating information.

AT RAPT POSTTION IN SPACE

Using the K-5 Radar System the B-£6 was positioned at an eltitude
of 19,000 feet, 2 heading of 070 degrees and a horizontel slant range
of 27,0700 feet at time zero. At time of chock arrival the horizontal
range was 92,£n0 feet with the a/c on the same heading and the same
altitude as before.

RTENITS

DELETED
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Project 5.4 - In-Flight Particlpation of 2 P-57R - It Harold M, Wells Jr

ORJTCTTVE

The cblective of this project is to measure the effects of a
nuelear detonation on an in-flicht B-57 aircraft. Recorded data will
be used to verify or correct the P-57 Veapons Delivery Handbook. In
addition, the prcject will provide basic research data for design
criteria of future USAF aircraft,

INSTRUMMTATION

Qut of 220 channels being recorded, 8 data channels were lost for
variouc reassns. They have been repaired, or replaced by spares.

Instrumentation consisted of sirain gages, thermoccuples, calori-
meiers, rz3icmeters, pressure gages, and various other tranducers, It

was plarned to position the B-57 in a2 positien corresponding to approx-

imately 8C ~ 25 percent limit lcad on the critical momber of the

ATPARATT DOSTTION TN SPACT

The JB-E7B was flying at an ahsolute altitude of 17,250 feet,
heading 073° in a tailecn position at H 4 O. Forizontal range to ground
zero 2t H £ O was 34,000 feet (aircraft traveling at 2,2 fi/sec). Air-
craft position at time of shock arrival (K £ 79 seconds) has not been
received frem Raydist, Hezding and altitude same at H £ 0.

RTSUITS

DELETZD

- 69 -



it

7C



. »

_ZU\’I)

PRI

Project 5.5 - In-Flight Participation of F-84F Aircraft -

Capt R, F, Mitchell

ORJFCTIVE

The objective of this project is to determine the response of
the F-84F weapon system when exposed during flight to the effects
of a nuclear detonation,

INSTRUMETATION

The instrumentation consistel of strain gage bridges located at
Station 90 ani 150 on the left and right wing; Station 365 on the
fuselage; Flight Station 12 and 35.5 on the left and right stabilizer
and W. L. 20 and 53 on the fin. The forementioned strain gage bridges
yielded bending moment information. Structure responses were related
to energy inputs with overpressure transducers located on a noge boom
and in the sides of the fuselage.

ATRCRAFT PCSITICN IN SPACE

The planned position of Barley was on an inbound heading of 130QT

with an offset of 63,600 fest north and east of ground zero. The air-
craft was to be directly side-on to the shock wave at H £ 51.5 seconds.
Actual pcsition on shot day was three minutes late at time zero or
approximately 144,000 feet short of the time zero position. Shock ar-
rival occurred at H £ 135 seconds instead of H £ 51.5 seconds, the
calculated value for the on time position. The miss-positioning of
the aircraft occurred &s a result of an error made by the Raydist Con-

troller,

-71 - /7
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Project 5.7 = Thermal Flux and Albedo Measurements from Alrcraft -

Cart R. L. Drescer

ORJTATTVTS

The objective of Project 5.7 partizipaticn on this shot was to
obtain thermal flux and albedo information of & nuclear detonation
with airbsorne calorimeters, raiiometers, and sixteen millimeter motion
plcture cameras,

TICTRIMTNTATTON

Instrumentztion withir the purview of Froject 5.7 vwhich was in-

stalled in the B-47 inslvuied ninctecn NANL ezlarimeoters and twe NADL

n
o
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)
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Q
0
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raficmcters for measuring the direect ant
reliation, Six czlorimeters were utilized to mezasure thermzl radiation
whizh was back-scattered toward the cockpit, Seven GSAP N-Q cameras

wore utilized 42 cbtain thotograrhic coverage of the fireball, the

&

earth's surface, ani of clouds beneath the aircraft, and also of any

c surface such as a cloud which could coniritute to the back-

uch
secatiered reliztion,
Prsfzet £,7 dnstrumcniation cn the B-52 included the hasie 21 in-
s*rumcnts for thermal radiation mzasuremcnts, but only an aiditional two
instruments were utilized for back-scatier measurements, Eight GSAP
cameras were installed for photographic coverage.

Project 5.7 instrumentation on the B-57 consistel of the basic
twenty cone instruments and six cameras,

Prolect 5.7 instrumentation on the B-66 consisted of the basic
twenty one instruments and twelve cameras.

Neither tacticzl bomber (B-£%4, B-57) was instrumented for measuring

-72 -
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back-scattere? thermal radiztion, The tweniy cne basic thermal instru-
ments posscssed varisus fields of view and were sultably filtered to
obtain nualitative spectral distrituiion informatiosn, A1l channels
vere roeorded on fonsolildated Recorders eveept the six back-scatter

channels in *he Bo47 which wvere recordel on the magnetic tepe. The

cameras were eguippel with red end blue filters to obtain information

'S

he wiedrle re

izn of the cpeostrum,  Several cameras

b]

at eazch end of

i

Ly

were oqnipred dth encetrnecspie atiacshmonts to oblain continuous

-3
"3

+

gpeet=a 4n the visihle re~ion, Tws of these snecirczraphs were cperated
[ & o &
at the ™20 Medecmets (W1l4am) photo tower.

ATO AT AT hr‘\QT-n]-r'ﬂy Tn‘y cf)ﬁ(\lj? /

nfarmztison of tha roeitdion in space of each alrcrafi is contained

|G DENS

in *xe reports of the folloving projects:
Projeet 5,1 - BL7 Projoct £.3 - P-HE
Projoet 5,2 - B2 Projeot 5.5 - B-57
RTAITS
nr|ET
Ll ] b
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Ay

thic data

A total
Thirty three
cne suffersz?

the two camer

of 35 cameras were oporated by Project 5,7 on this cvent,
of thesc were airborne in four aireraft. Cf these, only
e. A1l cthers operatel sctisfactorily., Cf

as operate? in the EG&G photo tower av Chieerete, one

camera malfuncticned apparently dhe to thermal damage, and the film

of the other

c develon

-

was damozed by fallout radiation. An examinaticn of all

red f£1lm hae not as yei teen completeds
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Project 5.8 - In-Flight Farticipation of an A3D-1 Alrcraft -

IZDR P, S. Harward .

QRJFCTIVE

Tre otjective of this tesi wzs to irvestigate the A3D-1 aircraft

capatility for the delivery cof the rirh yield nuclear weapons by the

mcasurermcnt ani correlaticn cf the in-flight effects of a nuclear de-

tonzation,

INETRAIMTTATION

RISFULY

Insiruncntaticn of the A3D-) alrerafiL consis

recorling channels, cne photo recorder, four GSAP cameras, and three

dosimzters., The data rccerde?d incluied temzerziure rice thermal input
r b I 3

rate of thermal input, cverpressure, gust loalding, aircraft response,
engine respence, and garma raiiaticn,

Dl A

ATRCRATT PCSITION TN STACE

The A3D-1 aireraft was flyirg at an absclute altitude of 28,170

tion =2t E-hour. Slant range to

e

<3 o .
fect, healing 071 T irn a tail-on pos

+ (aircra®t traveling at €22 ft/sec).

(4]

ground zero at E-hour wes 42,000 fe

Adrcraft positicn at time of shock zrrival (¥ £ 21.6 seceonds) was 100,470

O
feet slant range on a heading of C7V1 1 at 27,900 fect absolute altitude.
RESUITS
——

DELETED

S
<
N
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Project €.1 - Accurzte Location of Tlectromsgoneiic Pulse Source -

(ZUNT)

Dr. E. A, Levis

o utilize ‘he clcetrcmagnciic signal erigirating from nuclear

& £
weapen detcnations to detlcrrine ground zers of detcnation, Seccndarily
to orizin the wield dztz that is cvzila®le dn *te tomb rulcse,

[ORT SN

1N "‘f""‘]”,"{f‘
abon

4 e wNS e

PR

e evmet time the tom® pulee is received at wvaricvs slcllons is recerded,
The evaot timc A3fCerance in recelpt of the electromagnetic pulse be-
furer tws stations will te used to determine a hyTertolie curve which

Y ground zoro, The point of intercection of two or morc curves

stemz ie known as the long

rase line system and the cother, the short base line system, Tach system
Yar tus scts of stations, The long bzse lirne hzs one set of stations
1zeated in the Fawaifan Islands (Midway, PalrmyTa ani Mzui) with synchro-
rntenma stztion at Faike, Maui, 2nl the cther set of stations in
tte Stzteés (Farlingen, Tewas; Plytheville, Arkansas; Xinross, Michigan,
New York) with synchronizing antenna station at Cape Fear,
Norih Carolina. The shcrt base lines have one set of stations located in
the Yawaiian area (Kona, Hawaii; Papa, Hawali; and Red Hill, Maui) the

n California (Pi‘tshurg, Woodland, and Maryville).

s

other set

RTSUITS
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Califcrria
Wooiland net all stetlens reccived and rec
pulse emanating from bemb detonaticu.

Icnz base line

orded electromagnetic

Hawaii. Izhaina net all stzations received and recorded electro-

magnetic pulse emanating from bomb detcnation.

gt-teside, Harlingen AF® Texas all stations received and recorded

electromagnetic pulse emanating from bemb deton

ation.

Criffics AFR New York reccived and recerded electromacnetic pulse

emzrnating from bomb detcnaticn.

]
Q
o3
t—=
=
w
4
3
b

No conclusicn can he made until further informaticn is received

frem date reduction and interpretzticn.
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Projezt 6.3 - Effects 5% Atomic *xplosion on the Ionosphere =

M. A, Hawn

ORJToTTVE

The objeétive of Project 6.3 is to obtain data on the effects
of high yield nuclear explosions on the Ionosphere, Principsally, to
investigate the area of abzorption, probably due to the high altitude
raliozetive particles, aad to study the effect of orlentation relative
o the earth's magnetic field on F2 layer effects,

MQTRIIMTT AT T
TNSTRUIMTYTATTON

The svsiem comprises:

Two Ionosphere recoriers, type C-2, operating on pulse trans-
mission, inctalled in 6 ton trailer vans, cne located at Rongerik Atoll
and one located at Kusaie in the Caroline Islands,

Cne Tonosphere recorier, type C-3, operating on pulse transmisesion,

instzlled in a £-97 plane based at Tniwetlok Island.

Det2112d Description:

Toncsphere recorder site (Rongerik Aisll)
site (Ruszie)

a. AN/CPQ-7, type C-2 Ionosphere recorder with a power outpul of
10 XW pezk pulse alternately transmitiing and receiving automatically
over the range of frequencies from 1 to 25 megacycles, This equipment
mezsures and records at vertical incidence the virtual height and
critical frejuencies of ionized regions of the upper atmosphere.,

b. A €20 ohm multiple wire antenna designed and erected, so that

that the direction of maximum intensity of raiiation will be at the

~ “'\"‘.!’
(CTiED Ut

L RC
L - 79 -
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desired vertical angle over all of the operating frequency range from
1 to 23 megacycles, The transmitting and receiving antennas and the
ground plane were in mutual perpendicular planes with the plane of the
transmitting antenna oriented 53° to the east of magnetic north,

Jonosphere recorder site (C-97 airplane)

a. Same as for Rongerik and Kusaie, except that a C-3 Tonosphere
recorder was used. This recorder is the same as the C-2, except for a
few modifications and improvements,

b. The transmitting antenna in the C-97 was a single wire delta
fastened to the lateral extremities of the tail assembly.

OPERATIONAL

Ground stations at Rongerik and Kusale, using 15 second sweep
operated on normal 24 hour schedule: 5 sweeps per hour until H-15
minutes; thence continuous until H £ 8 hours; thence routine,

Adirborne Station C-97: Routine operation until H-15 minutes;
thence continuous using a 30 second sweep time until approximately
H £ 5 hours,

RESULTS

Tonosphere stations at Kusaie, Rongerik and the C-97 airbormne
station operated successfully during this test,

Kusaie: The effects obseg%?bfbr this test were about the same

AN

as those observed during* (CHEROKEE) except that the arrival

time of the disturbance in the F region was approximately 5 minutes

earlier at H £ 27 minutes,
Rongerik: The effects were approximately the same as for)

(CHEROKEE).

COPIED/DOE
LANL RC
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C-97 airborne station: Recorded data will not be available for
evaluation until the plane returns from Eickam AFB,
The Ionosphere was in a slightly disturbed condition (due to

abnormal conditions already existing) prior to shot time,

C”‘y‘"v’h e
SR Ae

Rl [akal
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Project 6.4 - Determination of Characteristics of Airborne Flush

Mourn*ed Antennas ani Photo Tubes fer Yield Determination

at Fyxtended Ground-to-Air Ranges - Allan J, Vaters

QBRJPCTTVTS

To dctermine thz effcobiveness of flush mountel airborne antennas
and phototubes at various grouni-to-air ranges in detecting character-
1stic low freguency eleciromagnetic raiiation and visible radiation,
recpectively,

To dctermine the temporal and amplitude characteristics of the
low frejuency elaciromagnetic raiiation zt various ground~to-air ranges.

Ts determine the temporal and intensity characteristics of visible
raiiaticn at various grouni-to-z2ir ranges,

To determine the effects of ambient coniitions uron the satisfactory

mezsurement of the parameters specifiel in the first two items sbove,

INSTRIM™TATTION
2 fiducial antennas 2 scope cameras
1 whip antenna 1 sejuence camera
1 synchronizer 1 recorder

2 photoheads

2 Dumont Scopes (1 a dual beam, 1 a single beam)
RTSILTS

Aircra®t Aistance was approximately 92 miles from ground zero.
Fjuipment was funciioning properly and was keyed at the proper in-
terval before zero minute, This would lead one to believe that de-

sired data was otrtained. As data is instantaneous, results cannot

- 82 -
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be confirmed until development of photograpiy.

ceoIusSIClS

Depends on results of photography.
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Project 6.5 - Analysis of Electromagnetic Pulse Produced by a Nucleer

Bxplosion - Charles J. Ong

OBJECTIVE

The objective of Project 6.5 is to obtain waveforms of the electro-
magnetic radiastion for all the detonastions during Operation REDWING,
This data is to be used in connection with a continuing study relating
the wave form parameters to the height and yield of the detonation.

INSTRUMENTATICN

Two identicel stations are used to record data, one et Eniwetok
end one st Kwajalein.

The instrumentation consists of a wide-bsnd receiver with separate
outputs connected to each of the three oscilloscopes. Mounted on each
oscilloscope is a Polariod Land Camera for recording the transient
display.

RESULTS

Station A: FEniwetok

The predicted field strength mas 16.C volts per
' A R
meter. The measured field strength*was 14.4 volts per

meter. The general waveform for the l.O‘/fsec/cm sweep was poor but the

waveforms recorded for the other two scopes were good.

Station B: Kwajalein

No record date due to the loss of timing with WWVH.
CONCLUSICNS
A1l data hes been forwarded to Evens Signal Laboratory for final

analysis.

- 8 -
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Projcet 8,1 - Basic Thermal Radiation Measuremsonts - W. B. Plum

ORT=CTIVE

The objective of this project was to mezsure the time history of
irraiiance, thermal radiant emergy, and the spectral ddistribution of
radiant energy from threc stations with a time resolution of 20 msec; and
the irradiance and spectral 3istribution of irradiance from two statlons
with a time resolution of 50 microseccnds., From these data it will be

A\ ]

pocsible to obtain a general transmission ccefficlent for the atmosphere,
transmission coefficients for the 2tmosphere for narrow wavelength bands,
scetlering coofficients as a function of the field of view, and the
partition of energy between the first and sceond thermal mlses,

TMSTIIMTNTATTON

Three stations wvere instrumsnted for this shot, Station 812.01 on

Chiecrete, 32,077 £1 from G7; Station 210,02 on Adrukiiji, 16,200 ft from

GZ; and Stations 813.714 at the 200 ft level on Enyu and Station 8132.C1B
cn top of the insirument irailer, 68,700 ft from GZ. NRDL radiometers and

calorimeters, listed below, were used on this shot, Duplicate instruments

@]
Q
1
m
[N
3]

1ing of 11 calorimeiere and 1 raliometer were connected to each

scillographic recerder, Two reccrders were used at each stztion,

98
®
(e
3
)
3
[N
2
0n

(1) Total energy, quartz filter, 90 degrec field of view
(2) To*al encrgy, quartz filter, 90 degree field of view

(3) Spectral, 3-£9 filier, 90 degreec field of view

(4) Spectral, 2-58 filter, 93T degree field of view
(5) Spectral, RG-2 filter, 22 degree field of view
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() Spectral, 7-56 filter, 90 degree field of view

(7) Fiel3 of view, quartz filter, 11 degree ficlad of view
(3) Field of view, Quartz filter, 22 degree ficld of view
(9) Field of view, quartz filter, 45 dcgree ficld of view
(10) Field of view, quariz filter, 90 degree field of view
(11) Field of view, quartz filter, 1€0 degrec field of view
(12) Railiometer, quartz filter, 92 degrec fleld of vicw

uced at Stations 213.01A and
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£13.01B. This speciromeier was used to measure the spectral distri-
Pution of irradiance ac a function of time +ith a time resolution of
50 microceconies,

m™he MRL bolometer was uscd to meacsure the irradiance as a functicn
of timo witk a time resclution of 50 microseccads. Two bolometer chan=-
nels were located at each of the Stations, 213.C1A and 813.C1B on Tnyu.
RTOUITE

A11 irsiruments functioned satisfactorily with the exception of
three of the 15 cameres, A preliminary reducticn cf the data without

the 214 of rrecisiar  instruments gives the £c3lowing results:
r (53

Ststion Diantity Mezsured Maantity
g12,01 Total Tnergy 21.2 £ 3.C cal/cm2
g12.71 vay Trradiance 7., £1.0 cal/cz/sec
812,71 Time tc Max Irradiance 1.95 secends

810,03 Data not reduced for preliminary report

813,014 Total Inergy 1.6 £0.3 cal/cm2
313.01A Max Irradiance 0.9 £ 0.13 cal/cmz/sec
813,014 Time of Mzx Irradiance 1.73 seconds
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Only N,05 perecent of +the total thermal ene

Ctation
813.71B
813,.C1B
g13.C1B
813,71%

g13.C1E

a13,ME

minimam,

S
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LANL RC

~ Qnantity Mezcured

Total Tnergy

May Irraiiance

Time
(Rolcmeoter)  Time
" Tirme

" Time

of Max Irradian-e
of First Max
of Minimum

of Second Max

- 87 -

Quantivy

1.3 £ 0.2 cal/cm2

0.66 £ 0.1C cal/cn’/sec
1.75 seconds

2.5 msec

160 msec

2.0 sec

Ty wWas received prior to the



To delermine the spectral 33strituticn of the irradiance from e
megaton surface turst at an airborne station 2nd cempare 1t with an

frgm & suriace shaticn; and to determine ihe
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sV girarafi, The ot rustel besr is resetved by a 2ctector in the
airanaft ond roocrded €3 3 Tcflend mecInlll. v 1ztznbzr conelsts of
two filtercd ;uﬁtowulti;li:: tyreg sampring Lwo ercoiril Teglcns, (1)

\,.)—Q 3
, . . : : . 3
£414cred czlerimeter, 22 degrecs Figld of vicwW, 3¢ utilized to moacureE

ocith !

The aireraft was lccat:3d at the irterte? position (22,000 feel
arsolute, with & vorizorial range °F £3,470 feet in a tail-eﬁ positio“)
at Tae
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The spectromeier operiaied norrelly and to date data appezrs on

)

a1l channelz from 3 to 13, MNole: Channcle 1 and 2 are in the 2500 -~
3000 Angsirom regicn,

The calorimeier funcileoned and satisfzectory data was obtained.

o

The Transmiszion measurement was not performed due to insufficent
time availatle to repuir 1ight which, during a test run on D-2, mal-
funeciicned. Simulated runs will be made to obizin a statistical

sample of the atmespherfc atleruaticn ewisting for this event.
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Project 9.1 -~ Technieal Thotccraphy - Lt ol Jack G, James

Project 9.1 aircraft RRB-50 CARTTR 1, 2, and 3 participuted on this
event, Al1 three aircraft were properly positioned at iero time. The
first 15 minutc leg of cloul photography was flcwn at 20,000 feet,
CARTER 1, climbed to 25,002 fect on the back leg and completed the
miseizn at this altituie., CARTER 2 and 3 maintained a 20,007 feet

altitude with an unresiricitsd view of the nuclear cloud, TPhctography

oy

covercd clov? growih an? 3arift for approximately cne hour., Cameras
orcwe reported no milfunciions., In additicon to camera work each air-
eraft carried a thangmeter mounted in starbcard oblique camera window.

Lt conclusion of the cloud phetography mission, CARTTR 1 preoceeded

he area at 0830 for the purpose

s

L2 grouni zero and war cleared inte
¢ acrizl mapping the crater ani perform damage asscssment photography.
Zow clouds prevented flying the crater survey at the prescrited alti-
tude of 2,000 feet., However one photcgrarhy run was made cver ground
zero at 1,500 feet in an effort to record preliminary data on crater

radius., This film has been analyzed and results were saiisfaciory.

True eraier mezsurements will be aceom-lished as socn as weaither cone-
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PART III1
TASK UNIT 1
1ASL PROGRAMS
j()i(‘_{A ﬁ?f‘f‘“’
Keith Boyer

Advisory Group

Program 16 - Physics & Electronics & Reaction B. E. Watt

History

Program 18 - Thermal Radiation H. Hoerlin
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v Project 16.3 - Electromagnetic Investigations - R. Partridge
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Project 18.3 - Spectroscop{ - H, Stewvart

For purposes of intercomparison all results obtained b&
Project 18.3 are presented and discussed in the Navajo report
vhere a descriptiqnuqf instrumentation is also included.

On the\ﬁ(Zuni) Shot all equipments operated. There
was insufficient light to give exposures on the 102 spectro-
grarhs, the U of R spectrograph and the 70 mm strip spectrograph.
Faint pictures of Teller light and fireball growth were obtained
on the Bowen end the Mod 6. A faint Teller spectrum appeared on
the Mzinel plate. A good minimum exposure was obtained with the

Jeco.
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Project 18.4 — CHORD FYPERIVENT - H. Hoerlin
TIME INTERVAL MEASUREMENT

E. W. Bernet, R, Day, Don Westervelt
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It should be stated that the equipment used for these measurements was

"not designed for this purpose, but rather for spectroscopic analyeis of

fireball phencmena,
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PART IV

TASK UNIT II

UCRL PROGRAIIS

vi, D, Gibbins
Dep for UCRL

Program 21 - Radiochemistry R, H. Goeckermann

Program 22 - History of the Reaction L, F. Wouters

Program 23 - Seientific Photography H. B. Keller
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Project 21.1 - Redicchemical Analysis - R, Goeckermann
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Project 21.2 - Sampling - R. Batzel

The Air Force Special Weapons Center supplied two F-84G and three B-57

to take semples on this device.
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Project 22,1 - Measurement of Alpha and Tiring - W. H. McMaster
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Fig. 22.1-2
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Project 23,1 - Fireball and Bhangmeter - H, Grier

D. F. Seacord B. M. Carder

FIREBALL

A total of four Eastmans, one 35mm Fastax and one Mitchell from

Enyu, Aomoen, and Chieerete

5.t ¢

-

There was no significant change in yield as seen from the three stations,
Meteorological data were not available at the time of anelysis

to employ the variasble ambient density correction; consequently, an

average density value based on past observations was used, The variation

in yield due to density will not result in a significant yield chanee.

.
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Fig. 23 ol-l
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Fig- 23 ¢1—2
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Project 23,2 ~ Cloud Photography - H, E, Grier

Preliminary measurement of height-to-top and maximum diameter at
time of stabilization have been made on two 70mm Airborne Cloud camera
films, The distance of the aircraft was determined from the Xavigator's
log and is approximate at this time,

The results were:

Height-to-top

RB-50 #7120 90,000 feet
RB~50 #47131 88,000 feet

Diameter at stabilization

RB-50 #7120 73,000 feet
RB-50 #47131 80,000 feet

The time of stabilization can only be approximated at this time
because the cameras failed to record the zero frame, The approximate

time is 05:58.81,

(nIn!u0E
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Project 23.5 - Remote Time Measurements - H. E. Grier

B. M. Carder

One record was obteined from two streek cemeras operating at the Enyu

control point, |
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